In this paper the vibration and the traveling wave in a coupled magnetoelastic beam system are discussed experimentally 
I. INTRODUCTION
Recently the dynamics of the highly coupled systems have been widely studied in many elds in order to understand the emergent phenomenon in the complex systems [1] . The coupled lattice is considered to be one of the good models that are able to describe the distributed systems by discretizing the space in nite periodical cells [2{5] . On the other hand, the periodically coupled lattice structure can also be seen in usual mechanical structures; in airplane, ship, train and so on. Therefore, the coupled lattice is an interesting model to study the dynamics both in the mechanical structures and in distributed systems.
In our laboratory, one of the authors has studied the dynamics of the magneto-elastic beam system with delayed feedback control [6, 7] . Through the studies the time delay input has an ability to make the system stabilize in a new stable orbit which did not exist in the original system caused by the increase of the system dimension. In the distributed systems the vibration excited at an end cell reaches to the next with a time delay, travels through the coupled lattice and reects at another ends. These types of traveling wave in the coupled elastic system have already been reported by Davies [8] , Davies and Moon [9] . The wave shows the characteristics of the solitary wave that is usually discussed for the nonlinear distributed system. On the other hand, the beam which is a cell of the coupled lattice shows the variety of vibrations; harmonics, quasi-periodicity and chaos. These temporal vibrations are caused by the traveling wave on the coupled magneto-elastic system. The wave which propagates through the system shows the multi-reections at both ends. Therefore, the dynamics of the cell should be considered as in the system with multiple time delayed excitation. On this standpoint, the spatio-temporal dynamics of the coupled magneto-elastic beam system will be experimentally discussed in this paper. The feature of vibrations in the coupled magneto-elastic system is completely dierent from that of the single magneto-elastic beams [6, 10, 11] . The dierences are due to the dimension of the system and the distributed structure. As we can easily predict, the phase diagram and the bifurcation diagram of other beams show the dierent features depending on the spatial position of the beam in the coupled system. Then we will discuss the spatial transition of the vibration in the next section. The spatio-temporal state transition at the period-1 state, which was obtained at the driving frequency 19 Hz, is shown in Fig. 7(c) . Every truck beam shows the temporally periodical vibration as shown in Figs. 7(a) and (b) . The spatial state shows the 4th order mode of the standing wave in the xed-free distributed system. The phase of the temporal vibrations of beams becomes the anti-phase states with a node sandwiched. The feature is considered to be natural in the case of the standing wave in the distributed system.
Supposing the constant phase shift between the cells in the coupled system, the result implies that the six phases temporal vibration exists in the system. In other words, each trucking beam is in a synchronization with a constant phase shift. Figure 12 shows the spatio-temporal state transition that appears after 6 seconds from the end of Fig. 11 . The similar feature of the spatio-temporal state transition is kept without any formation of spatial pattern. However, the quantitative examination, for example 1=f spectrum in space and time, is our future problem, because the data was not enough to consider the characteristics.
Solitary wave
In the former discussion, we have already explained that the traveling wave has the feature of soliton. However, in the non equilibrium open system the soliton that is dened rigorously does not exist [13] . In this paper, the method for catching the solitary wave in the experiments is to nd the following features; the long life undamped wave and the shape preserving characteristics after the collision. In the case of experiments in this paper, the solitary wave has the velocity depending not on the frequency of the forcing but on the amplitude. The feature can be seen in Fig. 15 
